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ROOT NUTRIENT DELIVERY SYSTEM 
INTRODUCTION 

[0001] The present invention generally relates watering devices and 
systems for the irrigation, feeding and aeration of the roots of plants such as 
trees and shrubs. 

[0002] Compacted soil is widely recognized as a significant threat to urban 
trees and shrubs as it inhibits the root systems of plants from absorbing oxygen, 
water and nutrients and consequently weakens the plants so that they become 
more susceptible to disease and damage from insects. It is also known that 
while the "tap roots" of a tree may extend several feet below the surface of the 
soil, the "feeder roots" that are primarily responsible for the absorption of oxygen, 
water and nutrients are typically found within the first two to eight inches of soil. 
[0003] Several devices have been developed in an effort to provide the 
roots of plants with oxygen, water or nutrients to aid in overcoming the effects of 
soil compaction. I have found, however, that many of these devices do not 
adequately deliver oxygen, water and nutrients to the first two to eight inches of 
soil. Specifically, I have found that elements, such as water and/or fertilizer, 
introduced into such devices largely flow through the device, despite the 
presence of holes or conduits that are installed into the sides of the devices. 
Accordingly, much of the water and nutrients are distributed below the feeder 
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roots, rather than to the feeder roots, thus providing limited or no benefit to the 
plant. 

[0004] One solution that has been suggested is to fill the interior of the 
device with a porous material that will absorb water and fertilizer. Such devices, 
however, significantly restrict the circulation of air within the device and thereby 
reduce the capacity of the device to deliver oxygen, an element that is essential 
to healthy root development, to the surrounding. 

[0005] Another drawback that has been noted concerns the tendency of 
the known devices to heave out of and/or sink into the ground due to cyclic 
freezing and thawing. Such movement of the device relative to the soil is 
undesirable, particularly since substantially all benefits are lost from units that 
sink below the grade of the soil. 

[0006] Another drawback concerns the tendency of the known devices to 
operate in a "hit-and-miss" manner. More specifically, the feeder roots of plants 
do not grow away from the plant in a uniform manner and do not seem to have 
the capacity to identify distant areas where oxygen, water and nutrients may be 
located. While it is therefore difficult to detect where the feeder roots are located 
in the soil, it is nonetheless highly imperative that a technician installing one of 
the known devices place the device within existing feeder roots for the plant to 
realize any benefit. 

[0007] Yet another drawback concerns over watering, which can be as 
detrimental to the plant as a deficiency in water. Accordingly, it is desirable that 
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a technician be able to quickly and easily measure subsurface water levels in the 
soil proximate such plants to determine whether watering may be required. 

SUMMARY 

[0008] In one form, the present teachings provide a system for directing 
water, nutrients and air to the root system of a plant. The system may include an 
elongated, hollow housing having a wall member that permits water and air to be 
transmitted therethrough and which defines an internal cavity with an open top and 
an open bottom. The system may further include a plurality of deflectors that are 
configured to direct water entering into the open top in a direction toward the wall 
member so that the water may be passed through the wall member. The system 
may also include an upper flange, which may be coupled to the housing proximate 
the open top, and/or a lower flange, which may be coupled to the housing and 
extend upwardly and outwardly therefrom. 

[0009] Further areas of applicability of the present invention will become 
apparent from the detailed description provided hereinafter. It should be 
understood that the detailed description and specific examples, while indicating 
the preferred embodiment of the invention, are intended for purposes of 
illustration only and are not intended to limit the scope of the invention. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0010] Additional advantages and features of the present invention will 
become apparent from the subsequent description and the appended claims, 
taken in conjunction with the accompanying drawings, wherein: 
[0011] Figure 1 is a sectional view of a root nutrient delivery system 
constructed in accordance with the teachings of the present invention, the 
delivery system being illustrated installed in the soil and operatively associated 
with the roots of a tree; 

[0012] Figure 2 is an exploded view of the delivery system of Figure 1 ; 
[0013] Figure 3 is a sectional view of a portion of the delivery system of 
Figure 1 illustrating the deflector in more detail; 
[0014] Figure 4 is an end view of the deflector; 

[0015] Figure 5 is an elevation view of a portion of the delivery system of 
Figure 1 , illustrating the sidewall of the housing in greater detail; 
[0016] Figure 6 is a sectional view taken through the delivery system of 
Figure 1 and illustrating the delivery system in operative association with a 
landscape irrigation system; 

[0017] Figure 7 is a view of an emitter bracket; 

[0018] Figure 8 is an elevation view illustrating the coupling of two delivery 
systems that have been constructed in accordance with the teachings of the 
present invention; and 
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[0019] Figure 9 is a schematic illustration of an interconnected matrix that 
employs a plurality of the delivery systems that have been constructed in 
accordance with the teachings of the present invention. 

DETAILED DESCRIPTION OF THE VARIOUS EMBODIMENTS 
[0020] With reference to Figure 1 of the drawings, a root nutrient delivery 
system constructed in accordance with the teachings of the present invention is 
generally indicated by reference numeral 10. The delivery system 10 is 
illustrated to be installed in the soil 12 proximate the feeder roots 14 of an 
exemplary plant 16. With additional reference to Figure 2, the delivery system 10 
may include a housing 20, a plurality of deflectors 22, an upper flange 24 and a 
lower flange 26. The housing 20, which may have an open top 30 and an open 
bottom 32, includes a porous sidewall 34 that defines a central cavity 36 (Fig. 6). 
The sidewall 34 may be formed with a porosity or mesh that permits oxygen, 
water and nutrients to flow therethrough but which at least significantly inhibits 
the migration of soil that surrounds the exterior thereof into the central cavity 36 
(Fig. 6). 

[0021] With reference to Figures 3, 4 and 6, each of the deflectors 22 is 
attached to the sidewall 34 and extends therefrom in a direction that is radially 
inward and upward of the point at which it intersects the sidewall 34. The 
deflectors 22 may have any desired shape but preferably have shape that 
permits it to collect and hold water and/or fertilizers that are dispensed through 
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the open top 30 of the housing 20. In the particular example provided, each of 
the deflectors 22 is generally spoon or ladle shaped, having a generally flat and 
slanted upper portion 40 and a generally concave reservoir portion 42 that is 
disposed between the upper portion 40 and the sidewall 34. The deflectors 22 
may be vertically staggered within and/or circumferentially spaced about the 
central cavity 36. 

[0022] The deflectors 22 may sized so as to partially overlap one or more 
of the other deflectors 22 so that a liquid dispensed through the open top 30 of 
the housing 20 must come into contact with at least one of the deflectors 22 to 
thereby ensure that the liquid is at least partially directed outwardly against the 
sidewall 34 of the housing 20. As those of ordinary skill in the art will appreciate 
from this disclosure, liquids contacting a first or uppermost deflector 22 will tend 
to fill that deflector 22 with the liquid and thereafter, excess liquid will spill over 
the sides of that deflector 22 so as to be collected by one of the deflectors 22 that 
are located below the uppermost deflector 22. Accordingly, the deflectors 22 
may be employed to direct liquids and nutrients toward the sidewall 34 of the 
housing 20 at several predetermined depths and radial directions. Configuration 
of the deflectors 22 in this manner ensures that water and nutrients will be 
directed into the surrounding soil 12 (Fig. 1) at an appropriate depth (e.g., from 
two to eight inches) where it will be available for feeder roots 14 (Fig. 1). The 
configuration of the deflectors 22 further permits each deflector 22 to act as a 
reservoir that may dispense water to the surrounding soil 12 (Fig. 1). 
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[0023] Returning to Figures 1 and 2, the upper flange 24 may be coupled 
to the housing 20 and may have a lower surface 40 that extends from the 
sidewall 34 in a direction that is generally perpendicular thereto. The lower 
surface 40 of the upper flange 24 thus resists forces which would otherwise tend 
to force the housing 20 downward in the soil 12. Although the upper flange 24 is 
shown to have a generally flat upper surface 42, it should be appreciated that the 
upper flange 24 may have any desired shape or configuration. For example, the 
upper flange 24 may be shaped and/or colored so as to appear as a stone to 
thereby better camouflage and conceal the presence of the delivery system 10. 
[0024] An optional cap 50, which may be perforated or formed of a mesh 
or screen-like material, may be employed to close off the open top 30 of the 
housing 20 to prevent debris and other objects from falling into the central cavity 
36 of the housing 20. The cap 50 may further include an aperture 52 through 
which a dip stick 54 may be inserted therethrough. The dip stick 54 may be 
configured to extend downwardly from the cap 50 into the central aperture 36 
(Fig. 6) so as to permit a technician to gauge an amount of water that may be 
contained in the housing 20 upon the removal and inspection of the dip stick 54 
from the cap 50. Alternatively, a sensor (not shown) may be coupled to the dip 
stick 54 (or the housing 20, one of the deflectors 22 or the lower flange 26) to 
sense the presence or absence of liquid in the housing 20. The sensor may be 
employed with an automatic watering system (not shown) to selectively activate 
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or deactivate a watering nozzle that may be located in or proximate the delivery 
system 10. 

[0025] The lower flange 26 is coupled to the housing 20 at an end 
opposite the upper flange 24 and may define one or more radially extending 
protrusions 58 that extend outwardly from the sidewall 34. In the example 
provided, the radially extending protrusions 58 are upwardly oriented to thereby 
resist forces that would otherwise lift the housing 20 in the soil. 
[0026] As it is desirable that field assembly be minimized, one or more of 
the various components of the delivery system 10 may be co-formed. For 
example, the housing 20 may be formed of two housing shells (not specifically 
shown) that may be joined on one side by a living hinge (not shown). The 
deflectors 22, the upper flange 24 and/or the lower flange 26 may further be 
integrally formed with the housing shells. Furthermore, one or more tabs (not 
shown) may be formed on the housing shells, and/or the upper flange 24 and/or 
the lower flange 26 and may serve as points for securing the components of the 
delivery system 10 to one another. Those of ordinary skill in the art will 
appreciate from this disclosure that fasteners (e.g., rivets, screws), adhesives or 
welds may be employed to couple the tabs to another tab or another component 
of the delivery system 10. As another example, the upper flange 24 may be 
independently formed and subsequently coupled (e.g., bonded, welded, riveted, 
threadably engaged) to the housing shells. 
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[0027] While the delivery system 10 has been illustrated and discussed as 
a device into which water and/or fertilizer may be manually deposited, those of 
ordinary skill in the art should appreciate that the invention, in its broader 
aspects, may be formed somewhat differently. For example, the delivery system 
10 may be configured so as to receive water and/or nutrients from a landscape 
watering system or from another delivery system. 

[0028] To that end, optional connections may be incorporated into the 
sidewall 34 to couple the delivery system 10 directly to an irrigation system 
and/or to one or more other delivery systems 10. With reference to Figures 2, 5 
and 6, one or more emitter openings 70 may be predefined on the sidewall 34 at 
desired locations for receiving therethrough an emitter or sprinkler head and an 
associated water line. As each installation may not employ an emitter, and as it 
is not desirable to have relatively large open holes in the sidewall 34, the emitter 
openings 70 may be defined by a series of perforations 72 in the sidewall 34. 
Consequently, if an emitter is needed, the technician installing the delivery 
system 10 need only punch out the portion of the sidewall 34 that is located 
inwardly of the series of perforations 72 to thereby form the emitter opening 70. 
[0029] To further facilitate the integration of a landscape watering system 
with the delivery system 10, brackets 78 for retaining an emitter 80 may be 
coupled to the housing 20 as is illustrated in Figures 2, 6 and 7. The brackets 78 
may be unitarily formed with the sidewall 34 or may be independently formed and 
subsequently coupled to the sidewall 34. 
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[0030] As another example, one or more interconnecting apertures 90 may 
be predefined on the sidewall 34 at desired locations for receiving therethrough a 
coupling pipe 94 that is employed to connect two or more of the delivery systems 
10 in fluid connection with one another. As each installation may not employ 
multiple, linked delivery systems 10, and as it is not desirable to have relatively 
large open holes in the sidewall 34, the interconnecting apertures 90 may be 
defined by a series of perforations 92 in the sidewall 34. Consequently, if the 
delivery system 10 is to be linked to another, the technician installing the delivery 
system 10 need only punch out the portion of the sidewall 34 that is located 
inwardly of the series of perforations 92 to thereby form the interconnecting 
aperture 90. 

[0031] The coupling pipes 94 may be formed with a coupling end 100 that 
is configured to fit through the interconnecting aperture 90 and engage an inner 
side of the sidewall 34 (Fig. 6). The coupling pipes 94 may be formed with a 
highly porous (e.g., heavily perforated) upper surface 102 and a less-porous or 
non-porous (e.g., less heavily perforated or unperforated) lower surface 104. 
Construction of the coupling pipes 94 in this manner permits the coupling pipes 
94 to collect water and nutrients that have not been absorbed by a given plant 
and dispense them to an associated delivery system 10 which directs the water 
and nutrients to the plant so that they may be absorbed. Unions 110 may be 
provided to interconnect the coupling pipes 94 to one another if the delivery 
systems 10 are separated by a relatively large distance. Accordingly, a plurality 
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of the delivery systems 10 may be interconnected via the coupling pipes 94 to 
form a delivery system matrix 120 about a desired plant or series of plants as 
shown in Figure 9. 

[0032] While the invention has been described in the specification and 
illustrated in the drawings with reference to various embodiments, it will be 
understood by those skilled in the art that various changes may be made and 
equivalents may be substituted for elements thereof without departing from the 
scope of the invention as defined in the claims. Furthermore, the mixing and 
matching of features, elements and/or functions between various embodiments is 
expressly contemplated herein so that one of ordinary skill in the art would 
appreciate from this disclosure that features, elements and/or functions of one 
embodiment may be incorporated into another embodiment as appropriate, unless 
described otherwise, above. Moreover, many modifications may be made to adapt 
a particular situation or material to the teachings of the invention without departing 
from the essential scope thereof. Therefore, it is intended that the invention not be 
limited to the particular embodiment illustrated by the drawings and described in the 
specification as the best mode presently contemplated for carrying out this 
invention, but that the invention will include any embodiments falling within the 
foregoing description and the appended claims. 
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